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ABSTRACT 

PROBLEM TO BE SOLVED: To provide a technique for removing catalytic m 
elements from a semiconductor film containing silicon, whi le leaving the ^ 
characteristic features of low-temperature process. 

SOLUTION: An amorphous film 203 containing silicon is formed on a glass 
substrate 201 and crystallized by use of catalytic elements. Subsequently, 
an impurity element which belongs to the group 15 is selectively introduced 
into the thus obtained crystalline silicon film to form gettering regions 
208 and 209 and a non-getteri ng region 210. Further, the catalytic elements 
in the silicon film are transferred to the gettering regions 208 and 209 by 
heat treatment. Through these gettering steps, there can be obtained a 
crystalline silicon film 211 with the catalytic elements being reduced in 
amount to a satisfactory extent. 
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Abstract (Basic) : JP 10270363 A 

The method involves forming non-crystal semiconductor film (203) 
containing silicon on insulated surface of a glass substrate (201). The 
non-crystal semiconductor film is crystal I ised by heating process. The 
crystallisation of the non- crystal semiconductor film is enhanced by 
using catalyst element. 

A gettering area (208,209) is formed adding impurity element 
belonging to group XV. The catalyst element in the silicon film is 
moved to the gettering area by heat processing at a specific 
temperature range. 

ADVANTAGE - Reduces catalyst element even at sufficient low 
concentration by gettering process. Provides semiconductor device with 
superior electrical property and high reliability. Offers easy removal 
of catalyst element by low temperature process. 
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igt2 0 8, 2 0 9 ~ &ft<Djjfo-) t^^tii^tli. 
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[0 0 5 4] ©t®/35*^KWft^(73@6«jT*fe5 
rP5c*fc«t5tt«E5c*0^y^y>^J l-Mfc5X£ 

(b) y y >y*©fcftoj!HiriMaaK*>tt5*a^iai 

(c) P5c#roaAietC*JTt-5 k-x* 

(d) P5c*rottAXfitc*s»t5ilPa«E 

[0 0 5 5] ^Wttiffi'-'^^-^^ffiSlcBMRUT 
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[0 0 5 6] *"f K— fcTV^lS*. #Dj£UE30keV , 
K-X* 5X10l4ions/cm2-etrt\ »a«*IBJS: 2«*B»C 
@£Lfci*^Wja«ffe#ttSrRMi-5. 12 3 (A) ~ 

(F) fc^SJxS^JItt:, *ftehJIfc:7=-A'fcU 
400 <C. 450 "C, 500 *C» 55<flC, 600 tO^^Ii 

[0 0 5 7] It. ^ y * y L 

fco COTLltFPM (HFiH 2 0 2 ^ ; e/i'ttX-0.5:0.5 tcrg 
1B*BI««1-Sii:-C4i:s. EP*>. C«)7LiS*4-*-5 

[0 0 5 8] 4*5, #5£gK'li^JErtw£*&l£fe5 1 

60X200 nino^-y (£TF, bt&T) 

45„ H4i£i5l^-C. 40 K 4 0 2lite^^^yv^ 
jgigc, 4 0 3tfVyf V >?m®XhZ 0 
-VI44 0 1 -C^Slx5^{C^JCi"5. 
[0 0 5 9] 113 (A) ~ (F) (D¥SSr^1-Si:, 
< 4 5 tdotvTPJ P> - >ft W?LW 

[00 6 0] iro«|Si*^77JC*i:»fcfc©a*H5-C 
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[0 0 6 1] fc*s, iC-ev^5flWf**i:H:llM!tiPaa 
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<D~ y *i\<<»®mz.X.^Xmi^rh CLi:lCj;?)o 
[0 0 6 5] 160X200 |/m<A'<* — y<*>$!£\ Mi2# 
160^mT*fo5WCrro^^->'(O*,L^^jgSi5*-C-ro 

4*5. &©«l«^<^-y«>»**^, 3IBRICI4 200~25 

o vmU%<D®®*x'*mmk®m<D'&%i>mt>ftt>}: 
atmzfts. 

[0 0 6 6] 4*5, Z<D 160X200 u rat 1^0 Xtf) 
ffii±l(±, 3W!Hc7*7V7^hy**3lS*iglI*« 
j£t 5 T F TWgttl/^-VW-offc 5 . ^Oft' 

^g^*^t5±-COT F T WgJB-0# 5c 
[0 0 6 7] *fc. JaiSri 5 Vto i LmVXk.kt£Z>Wi&4 
XroffiffiBli, flxtf K7^'<Hsli6«:«j£-?-3TFT 

5a*Sr#t>tl5Citt, H 5 O20X100 (ira«)^-y 
[0 0 6 8] **^#5)l4^7^S«©BSMtS: 

#{tLT^S?a«w±E^600 °ctc^», &ai$nft# 

telcoi^-CWHfc. rwHR-ett, &a?S££600 "CK. 
@SL, K-t°V^#(4^P3i1ff30keV , h*-Xfi 5 
X 10 14 ions/cm 2 t?@^ Lttifo fc. 
[0 0 6 9] 116 (A) ~ (F) (C7F$tu^?Kl4« 
n?*l)«ICT=-A'*L, lB#Pfl, 2«MB], 4^1. 8 

tei%.%&ft&<nmWi}:mm<r)'<*-> ( 160x200 m 
m) a, ffflS*ftttlWi!fi07Lro***iJ:aHB«f«*-e 

[0070] H6 (A) ~ (F) |C*-f9Jtro*«*S* 

[00 7 1] -o3t«K:*s»t5*«9!#5)«)*j|*W4:a 
Wtt, FPM»aS:lSU-Cfc?La s 5S*U«C^*W : «>a?* 

*iSBttOifefiffii*BS:#5 - t <0-C*# 5^-C'feo 

to 

[0 0 7 2] B 6 OJtSift* t> t JCteS^PM fl»f 

&mt<om&%M 7 {c^-r, 11 7 -ctt»a^iBiwJiiiiK 

T'#5o 4*5, 7^x^>7*L7t*^iblO^€rSx 

jgrojai^oxioo mnro^^-^-cii, gfjicsaa^ra 
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[0 0 7 3] ttz. Vy9Vv7®m<Dm\L*S\MS 

'ftfrtl^&ftD-y 7X10 18 atoras/cm 3 Xh 

ofc^KftU 8^iB-mX^ 3X10l8 a toras/cra 3 \Zt 
X&WiZtlX^iZtfim'&ZtllZo ZblZs FPM& 

^aSTfS 5X10l 7 atoras/cni3 PJ.T) iC^T'te^i* 
tlX^lt. 

[0 0 7 4] ZZX%hkl1Z-y J T'l'feg.tt. 160 

X200 nm<Ds<2 — yeO^-kSBSO/i mtf <£>ffill£S IM 

60nm-C$j5WC*20~30nra(73iS$T*(O^<i) Srffl^T^ 
5, 

[0 0 7 5] &.±<D&\Z, ffl7<D 160X200 u m<D'<? 
-V<D&&£<0. K-f>^XS?rJPii^£E30keV . h* 
-X4 5X10l4ions/cm2-e'f7i,\ f y * V V ^£>&3I?S 
$£600^C(£@;£ Lfc*^ ^Wtoa^PPBllllO^Paiyi 

[0 0 7 6] U^L^^fj, 1&£lM<DX.fr-7y hi 

t^u-TV h5r%1f.LT, *&gB#ffl<£-tlE£lOI$ffl 

L < 14 8B#Pb1) r i Id Lfco 

[0 0 7 7] &tc, *^#c,(i^7^S«ro»^ttio 

[0 0 7 8] r^-Cli»Dii®ESr30keV |C@^L, K— 
XftSr lX10l4ions/cm2, 5X10l4ions/cm 2 , 2X1015 
ions/cn2-e**.fc»*«)l(S*lCO^-CH8 (A) ~ 

(C) Kl, APii^E^rlOkeV fclHSU K-Xft5r IX 
10 14 ions/cra 2 , 5 X lO^ions/cm 2 , 2X lO^ions/cra 2- ? 
«*.fc#ft-©IS*fcO^Tia8 (D) ~ (F) 

[00 7 9] 128 (A) - (C) tsiitf <D) ~ (F) 
lOkeV £>4&£-i30keV<O&£<fe K-X*# 

L^L#/JSt>> APii®I30keV 2X10l 5 ions 

lOkeV <73&#-C(4 5X 10 14 ions/cm 2 T*K»C?L/i^± L^<C 

[0 0 8 0] fcofc*f*"C»ai,fc 
WfftSIMS»tfLti*, ^tt9 = s'*-/i'»*^* 

[00 8 1] w«3i»*Sr*i:*TBI10^9 7lc*-t-. 
Hi leaser, *ttttP5c*oK-X*-c*>9. JKtttt 

y y* y y ^ y >^**jc»B"f5= 



[00 8 2] Hi !C*-f*lC, ^T*li30keV (fl^g-JC 
liP5c^<0 K-Xft* 5X10ions/cra 2 i: LTtSO-J 3 
X 10 18 a toras/cra 3 <D=- y *rfcb*foM LT^***, 
i t2X10 15 ions/cm 2 ro K— XJlTftao-f ixlf S I MS 

ft*:. 

[0 0 8 3] 3l«IK:tttotfiO^K-X»"C«iaT»* 

y^A'»*t K-Xftw 

*>3i-f*Uf, fc^^-yfr/ufcitfy >W£*fll«P 

[0 0 8 4] ^"ClilOkeV W^ldttPjcIt?) 

K- it 5X10l4ions/cm 2 £-fixlfS IM 
S ©*fflTR4 X- v 5 r <b tfttB 

[0 0 8 5] CK^IdlOkwV £30keV i $> Mct^iS 
#3UxfcJIStt, P^^^SrK-^^UfcKW-f*> 

5tB**lTV^5. EP*>, lOkeV roA0j$SE"C K— 

Ufc^WRtJcaanSixs P7c^wSSiiH»WJc« 

[oo8 6] ei±ot»*i»**»e), yy^yy/rofeft 
wjpjBteasreoo r 8Bon-efi i 5 t^^iwti^ 

ttAttSXIX (FPMtea-C?Lifl*ffi*»*^flt) Srt#5fc 
feroftfttL-C, ^)PiiSE30keV T* K-XfiSr 2X1015 
ions/cra 2 W±i:-r5. SS^IiflnigaSJllOkeV "C K-X* 
5 X 10l4ions/cm 2 W± 1 1 5 Z, H x w t ^5t 

[00 8 7] L*»Ui^ fe, URIBIH^ L-CJOiJOtE^ 

Zo 'ft^X, a«-CI4ana«El0keV "CK-XAS: 5x 
l0l4ions/cn. 2 W±£1-5 - t L^*#-C*>5 

[0 0 8 8] 4*ilWifiro*K. *PiS«BEi J 10keV 

K-Xfti* 5X10l4ions/cra 2 ^±-C*feiX(f=yy/l' 

Hl^lc-yy/uSS^tilTPSlciil-S K-X* 

[0 0 8 9] JW8W#feiflS TFT»ffi:m 

^•x^^U'</ui:3|x.'CV^=yy^SS ( lxio^at 

oras/cra 3 £IT) lC*-e{S«C$^5fc*l-l4. $5)tCft^ 
[0 0 9 0] *f5M*e>ttH:«3l»fcU-cy 
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9 (a) ttfyfj^yft^fomt txyyzm^tzWi 

H9 (B) tttfnySrffl^fca^orfjf-efcs. 
[0 0 9 1] &*J, K— br>^*#ttJDa«EE30keV . 
K-Xft 5X10 14 ions/cra 2 i: U ^y^D V >f <Mz#)<» 

mmms-tm x,, 8 wmtufc. y 

S**rolWB#ftttF PM*HllcJ:<5?L2#*«H&Lfc, 
[0 0 9 2J y K-try^bfeH9 (A) fc*** 
#tt=yfr/u#3fe£fc$ |, S'*!J:/^$*i-C 160X200 n 

#D^tr K-f>^LfcH9 (B) Kl^tWe 

[0 0 9 3] £U:0>«tC, y ^ y 

£(21 5i£7c3i («rty» C^tOtfcot. 1 

[0 0 9 4] £Lhfc*Ufc#3MI#e>tC.fc3IS 
tag t teSttM Clo^^-^^IIffet), P 5c 

So 

[0 0 9 5] **W*5)«)K*-CH:a«tt:il!^liifll^ 
i ^ 5 fcftfca* , {SfiT'n -tr * *±fi^k t * 5 

T±PgjaStt700 t L<I2550 -650 t, ftSft 

(Cli600 "C) bi-ZZt U \, 

[0 0 9 6] te3B$IBK±fii^5i?&^£^3l6* 

-TV hSr#Jti-«i. ±Htt24S*|B] (#4L<tt4~ 
12B*|S], 8B#ffi) i:1-5^##SU\, 

[0 0 9 7] 600 t 8«Ha©JPSR»aSrHHli: L 

SEfclOkeV iL, K-XftSr 5X lOUatoras/cni 3 ^± 

[0 0 9 8] &3b\ -•y^r/l'gllr 1 X 10l8atoms/cra 3 
eiTt-fSO-C+^-CfcJxtf, K-X*tt IX lotions 
/cra 2 J£A± (jf*L<tt 5 X 10 13 atoras/cra 3 — 5X10l4 a t 
oras/cra 3 ) X'+ftt 

[0 0 9 9] CHiStfj 2 ] *^iS^J-?iiiliS^l 1 t *4 

M¥7-1306524|-^«E*ro|il6fl| 2 £##iC"f 5 £ ft 
[0 10 0] £1\ 110 (A) (CiSt^T, 3 0 1(1^ 
&1T&RR3 0 3£7iM1-5„ *©±ICSM131* 



*S6aH3 0 4 Srfl&Su «4^tc^ 
SB 3 0 5 £WtVW 

[0101] i«)ttl8-C»**ffl*if>Jcj8^-CUV*ft 
SWU I^AffiXff3 0 3 <08fctSgElcjStftt£&#<7) 

««r^ if ^ = — hjfetcj: *» ML. ^fI$K3 0 3 

o%m\cmm y 'r/^^m 3 0 6 zmf&tz. m 

1 0 (A) ) 

[0 1 0 2] Ell 0 (A) iC^-tTRII^fct,. 

BM'PT-eOO t, 8hrsO)!lDjRfta*fi I V\ # B B atl#l 

303 $r^ a B H fti-5, $¥^mmmm3 0 3 rogjMkit, 

= y^SrS6*nLfcffi«*»e>Kiii:¥ff/j:*lfiI (Wj 
|6J) (El 0 (B) ) 

[0103] ;:<0i£AftlSfctt;ltfSKK*fcfl: 
&W;(oiFs&<nM&fcX'te 5#^B B a ->y 3»g (# y ->y 

[0 10 4] £Afc&oRtt. 
*<0*ao««3O7 (iBAffiiffflt) , ®W£JHHtt3 

0 8 (ftAttgxao , (3)«j«*as&tf<ta»-3fc«*3 

0 9 (^AKS^IS) ro=oo*«jc»a$*i5. 4 
*S, *»W^5?t1-5»tt*jS**«3 0 8©*-Cj> 

[0 10 5] Wc, #C>*ufc»AftftoS*«»c*fLT 
^-1f-ft<0SMt«:fT5. rixJct 9«**««3 0 8 

(±7CtIIC^ B B B tt^#$tltSa B B tt^lg3 1 Ottt 
(El 10 (C) ) 

[0106] U— !f-3tOBMta>*i(*T Lfc5>. h 
■7^^ 3 1 1 Z&I&LX, P (y» Ttl^K-fy^ 
TUZnOo fc*>\ K-fv^ftfi^JS^jilc^oT 

L^„ (El 10 (D) ) 

[0107] ^mmx'itzw-t'yyx&ZRF'g, 

2)20W . AOigHElOkeV , K— Xft5X lO^ions/cra 3 -^ 
^1§£3 12. 3 1 Z#Zxm?y9 V 1 4 AS 

[0108] psaoK-trv^iaasfcTLfc&s ^ 

3 1 l£l&*LT»#ig£'fTt,\ 
^ y v^l^3 1 4 0?P^a5JcSff-f 5 = ^^?:, f y 
9 y V^««3 12,31 3©*K (^W^lSKC) ^ 

y>^««3 i5as»e>^5r-(iaio (E) ) 

[0109] - o^r, AD^SliSffifisj 1 (c&o-cHiS 
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[0110] *lt, /^--y^iaoty^yy 

3 12. 313 £11**1-$ £ t -C+#IC- y 
*«#ffi*$ftfc*«'<*-:<'3 1 6Sr1»5. w<7)l$, 

^^^^^3 12, 3 i 3£»»-raffla»fc- 

»lcBft*i-5ii^»4L^. (1210(F)) 
[0111] *£*WOttAfl:¥»«rfll^fc*S\ H 1 

o(b) »c*fi*Afl:iaoatci»e)*t5«j«***3 

0 814, rt»0=y^j|«*«a[S5-y^A'*rJ6*nLfc 
[0 1 1 2] IP *>, 3BfimK:*LfcttM:¥»J:9 

9, *a^iaiS:ffi< yn-tr*#j#-7- 

[0 113] C|gffi0!3] *HiS^jT*liN^^^/u5!T 
F T £ P f-f*/i/®T FTt C 
MOS|sHSS:f^»-r5ia«i|fco^TKW1-5. 

[0 1 14] 011 (A) (CiS^T, llli#7*S 
«, 12f±T*IK, 1 3fiN?-*.*A'STFT©ete 
1, 1 4l2P7^^/i^TFT<D?gttJiT-fc5„ J£t£Jf 

13, I 4f±m^iM2 (F) <DBift'<9 — ^2 1 2 T' 

[0 115] ^JXTCVDSifcllWElRCV 
DftKJ:9Wb3l*JRS:l50 m«>JI £ fcjffiR U h 
%SURl 5«rJg/£-f5. (Hi 1 (A) ) 

[0 116] Jklc, TA^ = 

M¥7-l353l8-§-^«E«waW£fiJffi-r5 0 Wlk®.&WL 

<n&mzmm-t?>ztx-£ii'Kft<»®mmtmi 6, 1 

7, 8t£fe|ft&gMdKl 8, 19, 4VhW«2 0. 2 

-[0117] y^C h*£2 0,21, #?L®^(0 

HfiWU(l6, 17^^^iLt^h»15 

*LT*<0«, &KKft<DWBMkmi 6, 1 7£&* 
■T5. £ 5 M6fMJ(2 2, 2 3 OWtttffttt L 

fc««i*5. mi 1 (B) ) 
[0 118] NS*W-*-f 5^«*-r*^Sr'f* 

^T2@ic#ttTaaio-*-5. *3t*0in?tt. *i*iiaa 

[0 119] Jn3S«E*K^©"C3p*fi*-f 

(^F&fejggli 1 X 10l8~ l x 10l9atoras/cn>3 g 
[0 12 0] 2iaaa?iM$^&{ft!)0tttE 



nllldllScy-^/ KM 5 h 

gfct/SS 500QWT (ff*L<tt 300QSIT) 

[0 12 1] £l±©iaS:ft-C, Nft^lTFTO 
y-^*«2 4 , Kl/-f >m«2 5 , ffi»g?iKfefftt 
2 6, ft^/«Sllii2 7^M$tl5. C<7) 
tttt-CIt PT-^Z^mT FT <DfefeM h Nf-^^/uST 
FTOffi^iHtttttifcoT^S. (011 

(C) ) 

[0 12 2] Nft^lTFT5rSotl^^ 

M&ftOo z<nxn.bmi&<o^&®MMT&tmmic2 

G$;ft,5&g#fc*<0-eM&<0Nf- + */i'§!T F T©I 
SJ; 9 2 ~ 3 flim*<0*M4&-f ^->Sr iSftl Li < Tli 

[0 12 3] -©tSJCLT. P^Y^^MTFTCOy- 
*SR$ 2 9 , 3 0 , {£8&7tt4fedM£ 3 

1, f- + *yujg*««3 2*s^Six5. (El 1 

(D) ) 

[0 12 4] W±««(CLTffi^#5tfi£Lfcib, 77 

[0 12 5] JBISf]l6flUS3 3* 500nmWl¥${C7f? 

[0 12 6] ^LT, ^V*? h*-^5rMLty- 
^Ei3 4, 3 5, Ku-fi'iBil&S 6 2:MLtil 1 

(E) (C*1-^®?rt#$ 0 *«#H* ( f 
SS:fT^±ftS:**ftU-CCMOSia!8iS**J*-t-5, 

[0 12 7] *3HfiW"C*1" CMOSIUKtt-f 
HgirfePTOi, i|M»«:iaaSS:fllJ«1-5«*EI!8-Cife 
•So ::©*^w<-#lIII&fcil^**^fc9l-5Ct 
T'NANDIUSS, NOR@£a4kttS*lft9lelK&fllj£ 

[0 12 8] W±(D«fCL-CJFMUfeTFTIi^ 
t**i)4mt2 7, 3 2 J ?Z<Dmti%<nm&mz--y'!r 

tt<Ofl;v^TFT, CMOSIH^, $e>lCI±JNH*lllJ8* 

[0 12 9] SIC. *«W**WUfcTFT«)m»W4 

(TFT#tti:iWiiX-5) i**W**Jffl t^^T F 

Tt^m^i4£itSL-ci5i^i-5. ::t*tTFT# 

ttil±«Hlcyw h®I (Vg) , 1R*HCKW>««E 
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(Id) <D#&Z b <oX7°u y hLtc? 7 7X'tb<9 . Id-V 
g (Id-Vg Aft) fcfcPftfita. 

[01301012(A). (B) tttft^feN^-lr* 
/U§?T F T£>T F T#tt"Cfe 9 » Hi 2 (A) \tfy9 

y y/^asriSLfcTFT. Hi 2 (b) nyy^yv 

/»£**$*^TFT©«*«H4-C*>3. Hi 

2 (A) . (B) tt£*>e>fcffiR«)3 OfBOTFTtCo 

[0 13 1] Hi 2 (A) , (B) tt^it-PilZ. 

5**KW>*E (Vd) ^14Vi Lfc^g-Ox-^ 

x-^T*fe5„ *V HS)Ett:-20V~20V (D^HT* 

iiiBtWfc^ti- 5«£5-x.?>iV ZtltiHSCXh'Ws 

[0132] *1\ 112 (A) H 
1 2 (A) l;*tI4Nft^/l'lTFTO^ 
0V~0V^aHT'TFTii^7^litCfe5>i\ %¥<D*7 
WK8 1 (Vd=14V , 8 2 (Vd=lV<D&£) AS 

SLi'J £ ft 5 <, d ofit ft/h $ it fttf /h $ ^ fi ^ A i/ \ 

[0 13 3] flV h*JE;Mfi0Vfc$L!&v&»5fc 

[0 13 4] ZLX, hSffi#0V~20V ^©fflT'li 
TFT*^->*t»{Cfc5fc». 4->%iE8 3 (Vd=14V 
<£>*&£■) , 8 4 (Vd = lV<&4§£0 #jSfch,3. 
SE 8 3 , 8 4 fcfc&micg&ft 

[0 13 5] Hi 2 (B) \zt6^x^mm\c^y 

«SK8 5 (Vd=14V 0>»&) . 8 6 (Vd=lV<£>^) *5 
J;U5^vm^8 7 (Vd = 14V CO^-g-) , 8 8 (Vd=lV<7) 

#tt*we>*»icBii 2 (a) <n*ym.b%t£Z&xb 

So 

[0136] fipt>, H 1 2 (A) -CH:^-7«jl£8 1 . 8 
2i:fclcifc«W«ofc»ttSr*LT^5-*, Hi 2 
(B) T?ttWC*7««8 SO^^y^KU^Oi 

[0 13 7] **M«-e>«)ftlJ!.JCj:ntf, TFTiOgft' 

[0138] H 1 2 (B) IOtH"T F TOflWHStttt* 
;TLfcifr§\ Hi 2 (A) {C^-t-«{c^-7SSErotft,o 



t # m h Mcmst £ *tr ^ 5 d t 5. 

[0 13 91**5, H 1 2 t'liNf + ^ST F Tlco 

[0 14 0] ZZX, Hi 2 (A) *5<fctfHl 2 (B) 
fc*Lfc«*^**MfcLfc/7 7*:Hl 3 (A) , 

(B) *Jb\ Hi 3 (A) JC*1"^77tt:*7 

tfttftt. Hi 3 (B) »C*+/7 7tt*f yf^I 

(*ft3!lJltfMb&) rojE««*»#«r*L-C*i9, 5 4 
0 ®<DT F TtCO^-CcOr-;? Sr*ff LTfcSo 

[0 14 1] £®*fc^7 7tt:TFT»te<ny<7y#t: 
ff«-f5±-e*Sb-efeS. Hi 3 (A) 

>^4LroSh&f±ftpA~ftnAW/<7 7*as*a$ix5. 
[0 14 2] ipt>, r-^HSrSi^-f 
£o-0*5li£'<7 7*#'h$<, IE31#* W9->T 

[0 14 3] &ot. Hi 3 (A) X\tf y? 'J V^fc 

5 4 0<@<73TFTO5*>, $80% (4 
3 0<@Sg) ttlOpAg«<0«laDl*5#. ^ *3 C0**J 1 1 
OiBOTFTIi 1~2 tfrt*#<Ctroi/j;-3-CU*5w 

[0 14 4] r©«fcjg*tt, ±a<0«48S»C.fc9iB 

as, yy^y v^&atj:o-ceks$nfc^iSra*ic 

[0 14 5] Hi 3 (B) JCTPi-^-K' y f^IW 

SS-c^ey^-rMoft^ttttJftifaEfce)*^^. ^s'^ 
y>^*L©*fr. «afc*fy^-rflto/h*^TFT 

[oi4 6] yy^y>/<cuw»fr, TF 

[0 14 7] ^O^ICO^T, *^BJ#"b(4^«0«lC 
#-C'(i^B B B it5il^±(7?S-g-roS'g-ttii^< . isi^^^/u^ 

<n&®zmf. *e , yx^ffiofiV«csftL"c^5. 

[0148] 1 (Ctf L7t3im<D4l^, EHWJC- 

^B B B&*lcli^y^/^WL-C^5i:%xbric)„ * 
LT. ZZX'tei/V ^i'<D^t#m£^b-y<r;i'tfrxs 



[0 14 9] ZZX'*%W%blt, &Wt 

yj/^ y yy&mzfto t, ~y^^t-> i J =*>bntt 

[0 15 0] ftoT, (§113 (B) lC*-*-»*«r#Iti- 

*+sf£*oyy*y 9, fefc&5c£© 

So 

[0 15 1] *5!9!#iblil2l 1 (E) fc*1"C 

Wlffi0~l 6 VT-$£lCfM£U lOONHzifi^Kjf^jgS 
[0 15 2] £t±OlS**»C), *«9!;&STFT4*te-*¥ 

[0153] CH&tSJ 4 ] *3Hfi«-ett3l»« 3 t an 

•So A»WJCtt#hA^ M!TFTroJ*3lW*0!|-e*> 
5ifi * 9 #®T F T 50J£*1" O 
[0 1 5 4] Ell 5 (A) (Cfc^-C. 4 lli#7:*g 
*. 4 2ttT«W, 4 3tt**tt*m-Cfc5$*'r 
& 4 4tt*V ht&ftfll. 4 5tt^*RS»BI. 4 6li 

5. (Hi 5 (A) ) 

[0 15 5] fc*5, «»C7r-*^T=— /HCioT 5 

oo~7oo "canST**?* y y/im^frfrftso-e, 

[0 15 6] fclC, »A^Ofc»OjDlRtea*ffV\ as 
*«Bi*Bl4 7Sr«jaf5. toJR&JiafcttttjaMII 1 
Kfl6;itfA^. (121 5 (B) ) 

[0 15 7]&(C, \s*J*Y^*9 \%WBtftX=-y>r 

^zf yfyyyi-itzvxDTcm .(#nism y 

(Ell 5 (C) ) 
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